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3. The studies presented herein were performed by me, by those 
under my direct supervision, or are within my personai knowledge. 

4. Methods and MatPn>| s: The pharmacokinetic profiles of three 
sargrHmostim formulations after single subcutaneous administration In Cynomolgus 
monkeys were compared. The three sargramostim formulations are as follows- (1) 
liquid fomiulatlon wrth EDTA and benzyl alcohol: 500 ^g/ml sargramostim. 6.5 mM 
EDTA. 1.15% benzyl alcohol. 40 mg/ml mannitol. 10 mg/ml sucrose, and 10 mM Tris- 
HCI (pH 6.7 to 7.7); (2) lyophillzed material dissolved in benzyl alcohol but without 
EDTA: 500 ^g/ml sargramostim. 0.9% benzyl alcohol. 40 mg/ml mannitol or 10 mg/ml 
sucrose, and 10 mM mHCI. pH 6.16; and (3) liquid formulation without EDTA or 
benzyl alcohol: 500 fag/ml sargramostim and 100 mM Tris-HCI. pH 7.4. 

More specifically, six female animals per group and fom^ulation received a 
single subcutaneous dose of 20 ^g sargramostim. Blood samples were obtained 0 
5. 15. and 30 min. 1. 1.5. 2. 2.5. 3. 4. 6. 8. 10. 12 and 24 h post drug administration and 

wrthout EDTA or benzyl alcohol, additionally at 32 and 48 h. post dose blood samples 
were Withdrawn. 

r- . . concntratlon using = 

vaf,<ta,«, ELISA ™»,od » descrtbed below. Bne«y, a -eandwlch" ELISA ae«y Jg„ 
baaad on R&D Systa™ hl,h aanslthnty human GM^sF ELISA Immunoassay was 

N,n«Vs.x well mlorotlter plates ware praK»ated by «,a manu,«,urar with a mle 
m^ooona anybody speclflo .or GM^F. A«,r p^pa^on, sar„amos,m oalib«ors, 

iZLTr ■ ^ ^ ™' P'«« -d 

noubated for approximately 3 h a. ,00m U„„^ „ per,. ^ 

2»n-n, ^ bind ,0 .ha ^mobilized anS-OM-cSF. T^a pMa was wJshed .j 
^m,™ any unbound subs.anoes. AIRallna phosphatase linked to a muHna monoCona, 
-.body aga,ns, O^s. was added to me wells and Incubated .0, app™.mate^Th 
a. room temperau^re allowins, .be (bound, sargramostin, .0 be sandwiohed batwee' «« 
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.mmobllizad antibody and the conjugated antibody. Following a wash to remove any 
unbound conjugate, a NADPH substrate was added to the wells and incubated for 
approximately 1 h at room temperature. An amplifier solution was subsequently added 
and incubated for approximate 30 min. at room temperature. The enzyme substrate 
reaction was quenched with sulforic acid and the absorbance was measured at 490-650 
nm ,n a micro«ter plate reader. The intensrty of the color p^duced (absorbance) is 
directly proportional to the concentration of sar^ramostlm present. The lower limit of 
quantification (LLOQ) was 2 pg/mi. 

Phamiacokinetic parameters were calculated from individual serum 

' '''"'■^ ^^'^^'^^^^ "^'"9 the software 

KINETICA. version 4.3 (Themio Corp.. USA) according to Table 1: 

Table 1: P harmacokinetic parameter., their synibol.nd way of clcu^ on for pharmacokinetic evaluation 
Parameter < * — i-- TT: - : — 



Maximum concentration 
Sampling time of 



[Symbol 

I Oman 



Last sampling time wrth a t^ii 
valid concentration value 
>LLOQ 



Tennlnal h alNife 

Area under the 
concentration-time curve 
from zero to 2 h 



|AUC(0-2h) 



tlme'SaS"^''^' determined from the serum concentration - 
Jme'daS ""''^"^^ fr^ni the serum concentration ^ 



SeT "^'^^^ ^^temiined from the serum concentration-time 



Area under the 
concentration-time curve 
from zero to 4 h 

Area under the 
concentration-time curve 
from ^sero to {^^1 

Area under the I AUG 

concentration-time curve 
from z&ro to infinity 



|AUC(0-t,e«) 



ti/a ■ In2/;iz 

connection of the first data point with the origin (Lr.. » 0;0) 



liiearS'S?'?' ^^^^ 

conneobon of the first data point with the oriSn Z!S'^0:0) 

«l!!f ^"^^ of administration until last samniin,! 

bme with a valid concentration value > lIoQ (C) ^ ^ 



(Cft^ B concentration value at 



Mean residence tim e |mrT | MRT = AUMC/ Au5" 
Values below the lower limit of quantiflcatfon (LLOQ) were set to ^ro. 
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When appropriate, results are summarized as mean ± SD (standard 
deviation). In addition, the coefficient of variation [%J was calculated. 

5. Besyits: The individual maximum serum concentrations (C^„) a«er 
administration of the liquid fomiulation with EDTA and benzyl alcohol were observed at 
different time points (Exhibit 2). In addition, the mean maximum serum concentrations 
(C^) at different time points as well as other mean phamiacoklnetic parameters after 
single subcutaneous administration of the three different formulations were obtained 
(Exh,b,t 3 and Table 2). The results show that after application of the liquid formulation 
With EDTA and benzyl alcohol, a double peak occurred, which was not seen after 
administration of the two other formulations. The first peak was observed with a steep 
concentration Increase very shortly after dosing Indicating rapid absorption of a first part 
of sargramostim from the fomiulatlon. The second peak was observed in the same tme 
period of the t„^ of sargr^mostim after application of the two other formulations (1-3 h 
post dose). 

Resulting from the first peak after application of the liquid fomiulation with 
EDTA and benzyl alcohol, the initial systemic exposure until one hour post dose (Exhibit 
3 .s much higher compared to the liquid formulation without EDTA and with benzyl 
al^hol and also higher in comparison with the third fomiulatlon (/.e.. the fom^ulation 
without EDTA or benzyl alcohol). 
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Parameter Unit 



[ng/ml] 



[h] 



tl/2 



AUC(0-2h) [ng/mJxh] 



AUC{(Mh) [ng/ml xh] 



/ -^i^™^. Lyophillzed Uquld 

(with EDTA material dissolved (without EDTA or 

and benzyl alcohol) In benzyl alcohol iS alS^ol) 

(without EDTA) 



12.3 ±3,03 



9.16 ±2.67 



13.2 ±1.77 



0-417 ± 0.303 2.75 * 0.416 1.67 ± 0.516 

(3.00) [2.00/3.00]* (1.60) [1 .00/ 2.60]* 



(0.250) 
[0.250/1.00]* 



273 ±0.457 



2.38 ± 0.300 



2.12 ± 0.399 



19.4 ±4 79 



10.7 ±3.22 



18.2 ±2.81 



AUC(0-t»^) [ng/ml xh] 



MRT 



[h] 



[h] 



36.3 ±11.0 



65.4 ± 13,8 



27.2±7.11 
53.8 ±15.9 



37,4 ±3.68 



55.4 ±7.83 



4.75 ±1.21 



4,92 ± 0.544 



3.34 ±0.324 



20.0 ± 6.20 
(24.0) [12.0/24.0J* 



22.0 ± 4,90 
(24,0) [12/24r 



tlul 

AUC(0-xh) 



23.3 ±6.41 
(24,0) [12.0/24.0]* 



Maximum measured conceniratioD of dnig in seram post dose 
Tune to reach ^ 

TeSSS' ' -'«<^ > LLOQ of 2.0 pg/n,! 

^ conceiKration venma time curve Irom zero to x h 



ATTP/n ♦ ^ A Z . — «"vvMi*flLiuu v(?fifua tunc curve irom zero to x h 
^C(0-t,„.) At^ under the concentration vermis time curve from hme to t^ 
MKT Mean residence time AUMC/ AUC "nje to tfa^ 

(median) [min. value/ njax. value] 

Maior difference oourd be ob»n,«J ,„ fte phamacokinetlc 
(.bso,pt,on ,™. c™0 ae »,ell as in the exposur, (AUC) .Iter admlnlstraUon of the 

ZZT ™* ^ "'^ho. and s.^^^ 

™tena, dissolved In benzyl alcohol bu, „*ou. EOT/. Th. sa^„„^|„ 
.".UKI fc™„,a*on w«h EDTA and benzyl alcohol wa, ™™ rapidly absorbed a. 
.nd,oated by easier and by about 30% hi(,her O^valuee. The AUC after 
adm,™«ra«on of the liquid .6nnu,a«on exceeds that of me 
matenal d«solved In benzyl alcohol but without EDTA for the partial AUC's 0-2 h (M h 
and 0-24 h by 80. 40 and 20%, respectively. 

. ™* °' "'9'^^ EDTA and/or benzyl-elcohol 

on the phamtacoklnetc behavior of s,rg™n,os.-m was Investigated by single dose s c. 
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admnlslration of a sargramostim liquid forniulaSon without EDTA or benzyl atohol 
(«rgra,nostlm r«onstltut.d In Tris bufl«-). The absorption behavior of this formulation 
w*h t^values Of about 1.7 h was more similar to the sargramostim iyophlllzed 
matertal dissolved in benzyl alcohol but without EDTA than to the sarammostim liquid 
forn,ula.k« with EDTA and benzyl alcohol. No double peak wae observed likewise 
However, C„^valuee were similar to those observed after administration of the 
sararamostlm liquid fonnulation with EDTA and benzyl aloohol. Nev«iheless, the total 
AUC-values were again oompanable to the sargrsmostlm lyophllized matenal dlssoh,ed 
m benzyl alcohol but wrthout EDTA. 

■mese results Indicate that the doubte^ak absorption proliie Is unique to 
the sarBn,mostim formulation with EDTA after subcutaneous administration EDTA 
.nduoes millal rapid absorption of sargramostlm to cause the Inllial Intravenous-Uke 
abso^on behavior of the sarsramostim liquid fora,ulation with EDTA and benzyl 
alcohol. After expenditure of EDTA, the abson>tl„n behavior oomes back the 
nom»l- subcutaneous manner represented by the second more gradual peak of the 
serum level time curve. 

6. The undersigned declares further that all statements made herein 
o my own knowledge are true and that a„ statements made cn information and belief 
are be^^eved to be true, and further that these statements were made with the 
Knowledge that willful, false statements, and the liKe so made are punishable by L o 
.mpnsonmem. or both, under Section 1001 of Title 18 of the United States Code 

— ^Aj^^-i. j^o^^ 

Prof. Dr. Andreas Baumann Date"^ ~ 
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Education 



EXHIBIT 1 
Dr. Baumann'8 Curriculm Vrtae 



2005 
1992 

1985 

1982-86 

1980 

1960 



Professorship in Pharmacology & Toxicology 
Medical Faculty. University Greifswald, Germany 

Habilrtation (Higher Doctorate) 

University Greifswald. Habilitatign thesis: " Metabolism studies for risk 
assessment in drug development snjoies tor nsk 

Venia legend! in Phamiacology /Toxicology 

Doctorate ("Summa cum laude") 

agentTn^SLte-"''"^"' " '^'blocking 

Certification as state-registered pharmacist incl. 
Pharmacology/toxicology 

Masters degree In pharmacy and pharmacology/toxlcoloov 
University Greifswald, Dept. of Pharmacology 



2. Career 

2001 -present 
1998-2001 

1991-1998 
1986 

1985 ijresent 
1980-1991 



Lecturing at University Greifswald 
Research Scientist. University Greifswald 
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EXHIBIT 2 



Individual serum level time profiles of sargramostim (/.©.. ZK 250224) in female 
monkeys (N=6) after single subcutaneous administration of 20 yg/kg sargramostim of 
the liquid formulation with EDTA and benzyl alcohol over a sampling period of 24 h. 
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EXHIBIT 3 



Mean {± SD) serum concentration time profiles of sargramostim {Le.. ZK 250224) after 
subcutaneous administration of three different formulations of 20 pg/kg sargramostim to 

female monkeys (n= 6/ group) 



16000 
14000 
12000 



12 

Time [hour] 











IB 




•-•^Mean Lyophlllzecl form, w/o EDTA/ wrth bervzy* ale. 
Mean Liquid form, with EDTA/ benzyl ale. 
^^«^n Liquid form, w/o EDTA/ benzyl aJc, 
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